(12)»»ta*ft#?lfc»-3lxT^lll**LtcHBlHli 



(l9)lftJIifllMBf^*«BB 

(43) BNSftlMB 
2005 ^10 ^27 B (27.10.2005) 




PCT 



(10) BRB4*IJHS# 
WO 2005/101428 Al 



(si) mmmftm 7 : 

(21) mffiihmm^: 

(22) BKtUHB: 

(25) mmthmcomm: 

(26) SRR^MOWH: 

(30) ffiftlf 

*$KI2004-1 17587 



H01B 1/06, H01M 4/86, 8/02, 8/10 
PCT/JP2005/007117 
2005 *P4 ^ 13 0 (13.04.2005) 

2004 ^4^13 0 (13.04.2004) JP 



(71) UBA(*B*l*<±T(D»JfeBfcolvc;: t&T« 
SSHftxt^tt (MATSUSHITA ELECTRIC INDUS- 
TRIAL CO., LTD.) [JP/JP]; T5718501 ^lEfl^P^Srti^ 
^FIS 1 0 0 6 gtfe Osaka (JP). 

(72) 

(75) 96W#/ailSA(3K:llfCO^TC!)^;: db«E#S(HOJO, 
Nobuhiko). gf^ ■ — (NIIKURA, Junji). UJ* 
(YAMAMOTO, Taisuke). 



(74) ftlA: filSS , *HISHII, Kazuo et al.); T 5410041 
*i#*i*t*B*«2Tl 3f6^ tt^Llj* 
tfiU Osaka (JP). 

(8i) ttsB<«sa>£i^Ry. ±ra>aaa>BAfiiii3^ 

rMSJ: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 

ID, IL, IN, IS, JP, KE, KG, KM, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NA, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, 
SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, 
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) jtj£Bf*sa>fti*»y* ±x<j)Mm<Dfo®&m 

pTflB;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), 1-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — P V (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 

IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 



(54) Title: PROTON CONDUCTOR, ELECTROLYTE FILM, ELECTRODE, AND FUEL CELL 



115 



103 



116 



115; 



00 




103 



(57) Abstract: A proton conductor which comprises a base, an acid substance, and a basic substance, wherein the acid substance 
I/") has protons, at least part of the protons are in the state of being dissociated by the basic substance, and at least either of the acid 
substance and the basic substance has been fixed to a surface of the base. At least part of the acid substance and at least part of the 
basic substance may be a polymer. The base can be, e.g., a powder or a porous object having pores or through-holes. At least either 
of the acid substance and the basic substance can be, e.g., an organic compound having a hydrophilic part and a hydrophobic part in 
^ the molecule. 
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mm^m-r^m^, m^mtfcmmtetitcm&mm^m&mm&m^^x-b 
[oio3] m\±mK^^xi^m^mm^^±^(DnmiLK^m^^'r^m^, *m 

v<n^ym^mm^mifhn^ 0 ^mm^uh^mm^mm^^xm^^ 

[0104] mwiztz, m9^i-j;5*, mmii^'T^y— v^mim^mh^r , 

Km(DmiVfitm\^~bi£x%z> 0 mummn, ^vh^temtfc&m^mmz. 
m^xm^artn^\ m^mm.(DmmwmK^^x^ m<Dm£jffa\z. 

[0105] m7mmnm 

^^f*(MEA)^Ay-eV^ 0 010^ MEA<DH!Elll§^FBB|-e^ 0 MEA103te, 

MPJffllioi^ ^(Offi^gs^tvfc^y— Kio2i, fdi^-(D ®^gE£ tvfcry 

-K(ia^i3:T)£3r^tfo «fi?JOHl0lte. ^y-KlC^Ty-K^F^gag;* 

[0106] Him, -^^^»W?t&^ifBWIl|-efe§ 0 

ra-^feiim, MMKWk 101^ Ki02^ ry— kio4^^i?meaio 
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3«rjyrr5o #y— kio2«, m^jcif ioi^t-&Miugio2a^ -to^Mn^E 

, ^©^lc:E$^ifctWBl04bd^5o MEAl03te, h*102fclfcfb;£!l<S: 
#fc^i-5^^JTOll5a^i-^y-MliJiryN^-^115i, Ty-Kl04« 

[0107] MEA©«#«JRl01K:j3\ ^^O^nh^^^^^^bfctOMV^ 
r5LT#k*bfcMEAfci\ 100°C~200°CC0?MfS^l:\ {£?M~n-*5V^Pb, ift 

[oio8] ^nh^^^^m^^^-ra^, #^Rg^$tL-r, ^ 

[0109] &3b\ 01O~11«, TO«m^f!)^«^-r, ^ISK^nh^^^EI^L 

o 

[oho] *mm<D^uh>fcmfo&m^^fcmnmmxfe, m*teMn&m\^z.t&x%z> 

v?y^/v^— ?vk v'yhdr^yyy-, hyyh^v-yy^ hy^iJ-^w 
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coin] *mm&mMMfom^xmzM f ftmz.nm'tZ7&K ttmmkT<o% 
[oi 12] mmwfr^i-z, ^—nm* (¥*»^30nm, itmmm50mVs) %m 

CH (-O-)CHCHO(CH) Si(OCH ) 

2 2 2 3 3 3 

[0114] [ft4] 



HO 

CH 2 (- 0 -JCHCHjO ( CH 2 ) 3 Si(OCH 3 ) 3 + H 0 



V 



.0- 



-»CH 2 (-0-)CHCH 2 0(CH 2 ) 3 Si£0-p a (4) 



tons] jjcic, s«^ffi^*#^^j;«9@^b$^fc^ra^^. m&mvmAzn^ 
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mmxn<>tc 0 

[0116] Mk5] 



HS0 3 CH 2 (-OH) CHCH 2 0( CH 2 ) 3 Si - 0 ■ 

o- 



1/ 



£ 5* (5) 

/ 



[0117] jfcfc:, m&mmmmKmmki$tit^?~TmiLtt, sxTommKxv^ mm 

fco #fetbfeJRSri4o , c-eio^rainf»u ^9^Ed^ftfdSL^tt), 9o°c-e 

[0118] «^Si^!|2» 

[0119] Mc%]i^ ^^(-^^V^^A/Tc^nn^^b^CCH = CH-C H - ( 

2 6 4 

ch) sicno. 2g^b/^>mmiomiKmmu z.<Dm&\&?~Tw&3'i&fc 

2 3 3 
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[0120] mm 

HO-| 

CH 2 =CH-C 6 H z ,-(CH 2 ) 3 SiCI 3 +HO-^ 

HO 



•CH 2 =CH-C 6 H 4 -(CH 2 ) 3 Si-0-^ 



x£ (6) 



[0121] mc, mnmm^m^^xmm^ntcmm^^ m^m^mA^n^ 

[0122] Mk7] 



CH 2 = CH-C 6 H 3 -(S0 3 H)- (CH 2 ) 3 Si ^0 



o- 



I 



3* (7) 



[0123] «^!i&#!|3» 

)(Dmm7kWt&b?vni/7>lk&m{Cll = CH-C H - (CH ) SiCl 

2 6 4 2 3 3 



[0124] Jfcfcl, »«ffi^@^b^fc^l^^^, WT^JHIO-i^ ^2^^ 
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£f \ M2^mft^(CF CF -C H - (CH ) Br)0. 2g^, Mi^LTTyVy:/ 

3 2 6 4 2 2 

^-/V-hy/KAIBN)0. Olg^ h/V^y^lOml^fifU ^(DM!^ UliT 
[0125] Mb8] 



yo4> 

CF 3 CF 2 -CeHi-^JztCHj^- C 6 Hz;-(CH 2 )3Si^O 



^ s£ (8) 



0^ 

[0126] #cKi, «t«B^**^^i:«9@^b$tL/cl|^^^^, glttK<Z>^A£- 
[0127] Mb9] 



✓9' 



CF 3 CF 2 -C 6 H 3 -( S0 3 H)(CH 2 ) 2 (CH 2 ) 2 -C6H 3 -( S0 3 H)(CH 2 ) 3 Si^O 

0 



'/ 5* (9) 



[0128] (mmm4)) 

/g^^ffiTk^^yn^^^^tCH =CH-C H - (CH ) SiCl ) b&R 

2 6 4 2 3 3 

[0129] mc, m&mmizmmkistiitmtmfttt. s^r^mm^x^ ^wm&tt 
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[0130] ^/V^^^S^-r^^^^H^b^ttfc^-y^T^^^-^, l^/V/LCt 

[0131] «Sfe&fe#|5» 

[0132] ^^^^^-(Ap^^SM m)^^C 0 

[0133] £1\ fi-aH4WI6SSrW-r5W«S^-C*>S2-T^y/VT^K-2-^/V7 p n^-? 

[0134] ^/^^^^^i-^rft^^-^H^k^tb^y^l/^^tt, 1^/k/L 

[0135] mm\HQ)) 
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[oi36] ^^mm^mi-^m^^^^K^mmim^tv±mutvx^ 
mmm ltmvko (-r*t>^ (5) xmistb&mmm # m^^tit^^rm 

[0137] mm^m^i-^m^^^^^mmimm^timm^ j^t©^ 

McWz.. ft^m^T^m^AstzT/v^^sy^ik&miti n- (ch ) -nh 

2 2 2 

-(CH) -NH-(CH) -Si-(OMe) )0. 2g£, h/V3^|§i£l0mH^#?U 

2 2 2 3 3 

flfcT/i^— ;^JSii, ^:(io) f^-TJ;5^iiff b7t«x.t,^ 0 
[0138] Mbio] 



HO 

H 2 N-(CH 2 ) 2 -NH-(CH 2 ) 2 -NH-(CH 2 ) 3 -Si-(OMe) 3 +HO 

HO 



| 



-H 2 N-(CH 2 ) 2 -NH-(CH 2 ) 2 -NH-(CH 2 ) 3 -Si-0- 



3(10) 



[0139] mz.. m^mK^mmimmt^tifc^^-Tmn^t. m.m\±^m^mm^m 

T1?h>"tok^fi:Altl : l^^LT#fc^20ml^^, 

^ffi^TiffliSL, ^/^_ht?^$iir> ^PbyfiffrWco #^>tbf^nh 
W5^#:fi, J±i750kgf/cm 2 -eiy-h^^^LfCo #^tv/c^-h^i4o°ceio 
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[0140] mmm)) 

[0141] tt, mttbL-xi/y%sf/i/i g $:m^fc~b£i^ mmimtmm^x, murnm 
[0142] ^y<D^mx\ m^mmm^^mmkistht^yjjsfM^ jg^tt^ 

[0143] ammMs)) 

[0144] mttti^xmiwjfyxig&m^^fc-bs^^ mmimtmm^x, mum 
a (ii?Lrtis) ^^>-mm^i-^mm^ d-ftt^a; (5) xmtsnzm 

[0145] gem, ^T^gfjre, ^tt^»^^ia?Lrt^@^b$tbfc^?L«^^^, ife* 

[0146] «|ig»!l9» 
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mutisX^ m^^nm^i^-r^mim^^i^-mimioonm, itmm 

[0147] *r , mtmm (nm^mm) ^TKmrn^mA-r^tc^ mt^nvx^m^. 
-f^x^tim&ffoito Mtfoma-z, miwif^o. sgSrjc^swjE^o. ioto 

[0148] jfcfc, ^ToUf-e, ^tt^^^^Kia?Lrt^@S^$^c#?L«^f^^. 
[0149] «mS^!|10» 

[0150] tt, (si?LrtiiS) fcTkmm&mAirzitisbi^ mmm9bmm^ 
tte. ^mm^^h/^\^n^3560cm' l <Dm.u<^m±^x^mmi^fc o 

[0151] m^^^^V>m^h^iy&^/wf£T/u^iyiy^>^^)((KtO) — P(= 

2 

O) - (CH ) -Si- (OMe) )0. 2g£, W^^mMlOmUmMU Z.<Dm&K. 

2 8 3 

*IIS^A£;h^?LfC#^0. 5g£g»LT, 70 o C-e2B#r H 1^$^fc o £<D 
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[0152] tffcll] 



HO 

(EtO) 2 -P(=0)-(CH 2 ) 8 -Si-(OMe) 3 + HO 



'a 



'(EtO) 2 -P( = 0)-(CH 2 ) 8 -Si(0-^ 

0— t 



5C (1 1 ) 



[0153] nhfLfc^jLSJf7*&, 3mm%<Dimt7i<mmtpiz.mmu v>m*-h^>m&D\\ 
7kfrM\z£V)^ v^mm^m^t'o ^5b-c, ^(12) \&irx^m^mm^nm 

[0154] Mbl2] 



(HO) 2 -P( = 0)-(CH 2 ) 8 -Si^O-^ 

0-^ 



it (1 2) 



[0155] 

flOm 2 /g N i?^0. 5mm)^ffl^, II?L©rtiiSt, y^^^-T^^r^^ 
[0157] Jfcfcl, S«•^bT7K^^^A$tL7^1_hfE^?L»^7^1g^fflV^fc-^^^, Hjfe 

[0158] tfcfc, JCM7Ll^^@^^^(6)-e^ns#Bl^l-. WT^JUJO-J:^ 



. rr 



WO 2005/101428 



35 



PCT/JP2005/007117 



*1\ y^ifessr^tf#»^(cH =ch-p(=o)— (oh) )igt. mmtvx 

2 2 

ryvy^^/v^hy/KAiBN)o. os g ^ /i^£iomi^fl?u 
m^K. ^(6)xm^ti^m^^mmit^tifcmim^^mmu 6o°c-e2 



[0159] Mb 13] 



0= P-(0H) 2 



2 3(13) 



f CH 2 - CHa-CHi-CHz-C^-CHz-C^-Cl^-Ce^-tC^ ) 3 Si (0 ^ 
0= P-(0H) 2 0= P-(0H) 2 

[0160] <(H»!I12)> 

[0161] £1\ ^»ffi(Jtii?Ll*lliffi) ^TK^^Ai-^r^fe^, ll«<J9£|l?]*£<D7k 

[0162] ^^^^^y^/vs^i-^^Stt^a^fe^y^V/w^y^/vo 
^:(i4) t^-fo 
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[0163] Mb 14] 




3£ (1 4) 



[0164] B\%m^x,fr^Kv^mm&^ir&m\!£mmx»&%}?^>/vyi/mo. 2 g ^, tk 



[0165] Wfcl5] 



OH 

•P-OH 
II 
0 



5* (1 5) 



[0166] _hfE<Z) £5 K:, S^^Mtt^tl-ggtSIgAi, ^4^^g»i-§X@B 

t^JB tStitcmmm SrMU^n h^^f«l 2^#fc c 
[0167] «2SJfe0!|13» 

^»!ll2-e#^tt^nh^^#:i^l2(DKa7L^^I^^, KTClit, # 
^te^fcffSr^&KUt, MtfrmztZ, ^fvy(CH =CH-C H ) lOgt, j& 

2 6 5 

[0168] «Jti£0tll» 

.btf&ffl ©^P hy^^^A^LT, S^i^tiSf^feSDu Pontt±M<DNafio 
nll7(^^|g^)^ffi#Lfc 0 Nafionll7^>— ^/V^-n^;— *>^/^^^JH 

[0169] mmi) 
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[0170] [^1] 







-f^^M? (S/cm) 






3. 8 X 1 0 ~ 3 






4. 6 X 1 0 ~ 3 






7. 5 X 1 0~ 3 


»H 




5. 7 X 1 0 ~ 2 


^»J5 




1. 1 X 1 0~~ 3 






4. 2 X 1 0 ~ 3 


H«J7 




8. 2 X 1 0 ~ 3 


*»iJ8 




2 . 2 X 1 0 ~ 3 






5 . 1 X 1 0 ~ 3 


nmm i o 


ynbyfcmtt-mi 0 


6. 5 X 1 0~ 3 


»J1 1 


ynh>eiftll 1 


8. 2 X 1 0 " 2 


mmm 1 2 


yah>feiMl 2 


7. 8 X 1 0 ~ 2 


msfll 1 3 


ynh>giMi 3 


7. 6 X 1 0 ~ 2 


ttimi 




9. 7 X 1 0 " 4 



[0171] mu^-rx^ -7tih^temfomi-i3^ y^h^mmi^mAX'oh^^mm 
vk$mnx\<^fc 0 i2o°cxmnnm2o%<DnmT^m^xh, mmm^ 

mw^tixm,^m^mm^xi^m^M(D^<th-^mmm^ 

[0172] mmmi4)) 

mmm 1 ~ 1 3t^il^o h^^mi ~ 1 3£i»§?fcj§i^ffl v vr\ ^ti^ti 

»t*l~13», ^^O^m^tt^lWbfCo 7°nb^^#:j^l~l3 
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[0173] ra-Mu~i3te, zxTomn-eitrnvtco 

f^M^^tlo Ty—^ia-i. Pt-RuM$^^^£;ftf~^^(Electrochem|± 
m. Ptjfi#tlmg/cin 2 )^l>, Kfctt, PtM^fe#$tt7^m*(Electr 

ochem|±§!k P«tlmg/cm 2 )^V* 0 ?fc*3, MEA^&itS^mti^B 

[0174] «Jt*fc^92» 

ifi5#^«fi?KJ|g-?&5Du Pont|±M^Nafionl 12 (^®^^) 0?^5O ju m) £■ 

afionll2«/^— ^/V^n^— ^V^/^^^^t^^U^(D-efe§ 0 
[0175] (M52) 

»:#^ft30ml/^ #;*?M80 o C, #;*(Df@*j-?MlOO% 
^:#£|&A200ml/5}\ ;#^?M75 0 C, ^(Dt@^j-?MiglOO% 
tMS:120t 

mfNra @ : mtu^m^ (ocv) 

fg2fWS@ :«»SO. lA/cm 2 ^*D^m^mff(V) 

^m«2^^i- 0 

[0176] [^2] 
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v v V J 


tiiiiJE (v) 


mmm 1 4 


1 


0. 9 6 


0. 5 6 




0. 9 6 


0. 5 8 




0. 9 7 


0. 6 5 


4 


0. 9 6 


0. 7 0 


»4f?fi5 


0. 9 8 


0. 2 3 


»Ht?t!l6 


0. 9 7 


0. 5 9 


MM 7 


0. 9 7 


0. 6 5 


Wl*8 


0. 9 6 


0. 4 3 




0 . 9 2 


0. 2 1 


1 0 


0. 9 2 


0. 6 4 


mnmm 1 1 


0. 9 5 


0. 7 0 


1 2 


0. 9 4 


0. 7 1 


1 3 


1 . 0 2 


0. 7 2 






0. 9 5 


0. 16 



[0177] m2i^ir£?K, -r^xmm&n^tfr ^mx^, 

mmmmAx i ohmmm<Dmmmm^±i,xm, mmtsx^ot^ 0 rtus, mm 

afionl 1 2 XVhlM flX\ ^KHbb^7LhflZ>o 

[0178] wi»i3tii, *trigv^[i!^mj£(ocv) umbMto -tus* zfuh^mm 

[0179] «H»>J15» 

:o. 5xm^ummmmm^mco 

[0180] S^ftb^K«rfei#L.^i^^*&^«rffi V ^mU^KU^ 

&^&&30mn<D^y^^>Zf9)y?'EC(.$r ! 7'y# h M. AKZO Chemief±B) £rfflV^ 
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\Z50MM%£Uto Du Pont|±M(DNafion(^^^tl)^rfflV^fc 0 N 

afionte, x^-;l/M^^/-^O^^IdSj)f$'ffc^* , CfflV^ 
[0181] 50^ m(O^Vjy7°^i-§=3— ?%fii\sx, j?^360Mm^-# 

^mmmmm^titco mmm^um\^t^-^-<-^i4o o cx2o 
[oi82] mmmi6)) 

MUc 0 m^^-A^, »i^B£. MMi^ ^-iV^Sr, ^MthMAitl :0. 5 
: 1 : «l«ffi^£#fc„ tt»»:&£^>M>^a3:, ll«!ll5i:|13C 

[0183] M^m^te^ 50 /i m(Ddf>y^ft53- ^fflV^T, ff ^360 m(D^7— aj? 

m^mo M m) &mMnmtL,xm^x, mmmi4tmm(D^mx\ mnmrnv^ 
[oi84] mmmi7)) 
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mmm8bmm<D^mx, -fuh^mmmrftmu zjn&tf9xfry#t%&&m 
vvr, ^30 ^ mt^^^^Lfco m^fit^^^mw-b, mmm 

[0185] j&fflm.f$.®lte, 50 u mO^jy^Sr^Ti-S^— ^=SrfflV>T, J?^360/z m(D^7— aj? 

m^m50um)^mmMmb\^xm\^x, mmim4bmm^mx\ mprnzz 

[0186] «lt^!|3» 

[0187] MSUW^te, 50 /z m(D^^ft5^ ^SrfflV>T, ^360^ m<D^7— # 

i^xmhnt'm>m&Ty—}?$o£xfjjy—}?b^xm^\ mmmi3(D^uh^inmi^( 

[0188] (fP«3) 

®M.S:120°C 

jgiiwi s : mm&ns. (ocv) 

J£2fWS@ :«»8JgO. lA/cm 2 t!l*5tt«m?l&mffi(V) 
[0189] [^3] 
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OCV (V) 


^TSS. ,^rrt» 11-4- 

«^mBE (v) 


mmm 1 5 


mnmmx 


1 . 0 4 


0. 7 6 


mmm 1 6 




1 . 0 3 


0. 5 8 


mmm 1 7 


mmmmz 


1 . 0 3 


0. 6 4 


itmm3 


mmnrnc 


1 . 0 2 


0 



[0190] m3[C^ir XdK. llftflCii, H[U^i±»#fett^(D(D, O. lA/cm 2 ©i 

[oi9i] *mmt. mummx\ eisri^i ^-os>, ^su-c^^^^«^^ 
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m^mm 

mm^mi^mK mmm^ih^-twmiicD^nxmmm^m^x^^ m 

[10] »^JSl|E«0^tih^^^A,7tfW®Mo 
[11] ff^^lfB«cO^°nh^^f*^A,^mfe 

[12] 7V-h\ ^y-K43j;Wti,^(DWi^^««^«J^^^, ifjfEfl^em^ 

, m^mio^m^mMwmxhzmpmmo 
xfmm^y-v<D^<th-^mmmiimm(D'mmxh^mp^mnLo 
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